Summary. This paper gives a complete primary decomposition of the first, that is, the smallest, Mayr-Meyer ideal, its radical, and the intersection of its minimal components. The particular membership problem which makes the Mayr-Meyer ideals' complexity doubly exponential in the number of variables is here examined also for the radical and the intersection of the minimal components. It is proved that for the first Mayr-Meyer ideal the complexity of this membership problem is the same as for its radical. All results of this paper were verified for specific low values of d on Macaulay2.
. Mayr and Meyer in [MM] found ideals J(n, d) for which a doubly exponential bound in n is indeed achieved. Bayer and Stillman [BS] showed that for these same ideals also any minimal generating set of syzygies has elements of degree which is doubly exponential in n. Koh [K] modified the original ideal to obtain homogeneous quadric ideals with doubly exponential degrees of syzygies and ideal membership coefficients.
Bayer, Huneke and Stillman have raised questions about the structure of these MayrMeyer ideals: is the doubly exponential behavior due to the number of minimal primes, to the number of associated primes, or to the structure of one of them? This paper, together with [S] , is an attempt at answering these questions. More precisely, the Mayr-Meyer ideal
) is an ideal in a polynomial ring in 10n + 2 variables whose generators have degree at most d + 2. This paper analyzes the case n = 1 and shows that in this base case the embedded components do not play a role.
Theorem 1 of this paper gives a complete primary decomposition of J(1, d), after which the intersection of the minimal components and the radical come as easy corollaries.
The last proposition shows that the complexity of the particular membership problem from 
By this fact it suffices to prove that the ideal
is primary. Note that √ L = (s, f, c 3 , c 4 ) is a prime ideal. It suffices to prove that the set of associated primes of L is { √ L}. It is an easy fact that for any x ∈ R,
.
We fix the monomial lexicographic ordering ). This ideal is clearly primary to √ L, which proves the lemma.
We next prove that the intersection of ideals in Theorem 1 equals J = J (1, d) . Note that it suffices to prove the shortened equality:
The intersection of the first two rows equals:
This intersected with the third row, namely with (s, f ), equals 
, so that finally the intersection of the first three rows simplifies to
As modulo J,
the intersection of the ideals in the first five rows simplifies to
Finally we intersect this intersection of the ideals in the first five rows in the statement of 
It is easy to see that
the intersection of all the ideals in Theorem 1 equals
It has been proved that sf c 2 b Bayer, Huneke and Stillman questioned how much this doubly exponential growth depends on the existence of embedded primes of J(n, d), or on the structure of the components. The proposition below shows that at least for n = 1, the facts that J(1, d) has an embedded prime and that the minimal components are not radical, do not seem to be crucial for this property:
